Segregation analysis of microcephaly.
Microcephaly is a heterogeneous disorder with genetic and environmental causes. However, there is little information on what proportion of cases are caused by inherited susceptibility, or the mode of inheritance in familial cases. To address these questions, we have performed classical and complex segregation analyses for microcephaly on 2 sets of family data collected from genetic counseling clinics in Vancouver and Jerusalem. These samples consisted of 143 affected individuals in 127 families ascertained from Vancouver, and 101 affected individuals in 59 families ascertained from Jerusalem. The results of the segregation analyses for the Vancouver sample indicated that approximately half of all microcephaly cases were due to highly penetrant recessive mutant alleles, with the remainder being sporadic. Although a recessive model allowing for the occurrence of sporadic cases fit the data from Vancouver best, a dominant model could not be statistically rejected. The classical segregation analysis on the Jerusalem sample suggested that both a dominant model with 29% of the cases being sporadic and a purely recessive model provided adequate fit to the data. Although the complex segregation analysis of this sample indicated that a dominant model provided a more parsimonious explanation for the observed familial variation, a recessive model was only marginally rejected. It should be noted that in the Jerusalem sample, families tended to be ascertained in the genetic counseling clinic only after the birth of a second affected child. This could be a potential bias which could inflate the segregation ratio, thus giving the impression of dominant inheritance. Our analyses, while confirming the complex nature of the cause of microcephaly, indicate that it may be necessary to await the results of genetic linkage analysis before a definitive mode of inheritance can be determined.